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IN INDUSTRY 


Editorial 


Gas in the Potteries 


HE ceramic industry must be one of the most rewarding fields for 

exploitation by gas. As the Clean Air Act is implemented through- 

out the industrial districts so will the need increase to burn coal 
smokelessly or employ some form of refined fuel. a 

In the Potteries especially this will become particularly urgent since 
the old-fashioned bottle kiln is quite notorious for its ability to produce 
large quantities of smoke, and its replacement will therefore become an 
absolute necessity. Being a very special form of furnace carrying out a 
special job of work, it was not very surprising perhaps that it should be 
superseded by a kiln of completely different design fired by electricity or 
gas, and apparently without passing through an intermediate stage. 

The paper we are publishing this month, ‘ Gas-fired multi-passage kilns’ 
by Mr. K. Davis and Mr. L. Walker, both of the West Midlands Gas 
Board. brings home to us the very great advances made since the war in 
the design of gas-fired kilns for firing all types of ceramic goods. 

We were struck by the way in which a kiln design, imported from the 
Continent and operated electrically, had not only been converted to gas 
firing, but had been improved and suitably modified to comply with the 
provisions of the Clean Air Act, and had shown a marked increase in the 
output of saleable products. 


The authors have demonstrated how ingeniously heat conservation has 
been applied, combined with very uniform heating through the kiln. In 
fact so efficient thermally could the plant be operated that there was 
danger of the flue gases emerging below their dewpoint and causing 
corrosion. 


The change-over from the coal-fired bottle kilns has, it appears, been 
steadily taking place in the post-war years independently of pressure from 
an Act of Parliament, and we understand that even two or three years 
ago the coal consumption in the ceramic industry was about one-third 
of what it had been before the war. 

An old-fashioned kiln costing about £100 a week to run on coal, can be 
replaced by one of modern design costing only £20 a week for gas, with 
an additional saving in labour. Since the gas-fired kiln works on a con- 
tinuous firing schedule under uniform heating and cooling conditions, the 
proportion of sub-standard products is reduced, while its throughput can 
be maintained at the maximum possible rate. Although the main pro- 
duction part of the factories in which these modern kilns are installed may 
work a five-day week, suitable stocking of unburnt goods will enable 
the firing process to be carried on continuously. 


The impression we get from this paper is that this particular kiln, 
modified by the West Midland’s Gas Board’s industrial gas engineers to 
operate on town gas, is likely to solve a number of fuel problems facing 
industrialists in the Potteries. 
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ERIC FORD looks in on 
the production of— 


FORKLIFT TRUCKS 
FOR INDUSTRY 


NE of the most significant recent 

industrial developments has been 
in mechanical handling. Although 
many mechanical handling aids have 
been developed, it would probably be 
true to claim that the forklift truck is 
the maid-of-all-work in this field. 

Lansing Bagnall Ltd., Kingsclere 
Road, Basingstoke, Hants., is a lead- 
ing British firm manufacturing forklift 
trucks, reach trucks, pallet and stillage 
trucks, industrial tractors and trailers. 

The Company, which began in a 
small way about 40 years ago, was 
early on the scene with forklift truck 
production. 

This firm pioneered the principle of 
the reach truck and was the first com- 
pany to produce this type of truck. 

As its name implies, it reaches out 
to pick up its load and then pulls it 
back into its own wheelbase, thus en- 
abling the truck to work in a much 
narrower gangway than an ordinary 
model. 

The latest addition to the Lansing 
Bagnall range is a high speed battery- 
electric fork truck. It has a top speed 


of 13 m.p.h. which is as high as any 
other 
truck. 


internal combustion engined 





Lansing Bagnall’s reputation is in- 
ternational. About 40% of their 
rapidly increasing output is sold over- 
seas. 

The firm moved to Basingstoke in 
the Spring of 1949. The present site 
is pleasant and spacious, allowing for 
still further expansion of plant as 
required. 


A successful forklift truck must be 
rugged in construction and capable of 
withstanding hard usage in industry. 

All working parts must therefore be 
of sufficient mechanical strength to 
stand up to the heavy working strains 
which may be placed upon them. 

Much therefore depends upon the 
heat treatment processes to which they 
are subjected before assembly. At 
Lansing Bagnall Ltd. all the appro- 
priate parts of forklift trucks and 
other equipment are heat treated in 
gas-fired equipment. 

Another outstanding characteristic 
of the Lansing Bagnall product is the 
excellent body finish of the trucks. 


To obtain this fine finish, the mate- 
rials have to be properly prepared 
prior to spray painting. Gas-fired 
equipment is used in these important 
preparation techniques. 
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An aerial view of the Lansing Bagnall 
works at Basingstoke, Hants. 


Lansing Bagnall Ltd. use approxi- 
mately 16 mill. cu.ft. of gas per annum. 
This comes from the Reading Region 
of the Southern Gas Board and the 
Company’s expansion plans are ex- 
pected to place still further demands 
on the Board in the future. 


Among forklift truck components 
which are given heat treatment are 
the carriage guide rollers and spindles 
and the rollers on the mast assemblies 
(which provide for the vital upwards 
and downwards movement of the 
truck). 


GAS-HEATED 


All tools and jigs used in the works 
are also heat treated by gas in the heat 
treatment department, as are certain 
components of the powered gardening 
tools (such as the ‘ Rotogardener ’, 
*“Rotoscythe’” and ‘* Rotomower’) 
which are manufactured by Lansing 
Bagnall’s associated Company of J. E 
Shay Ltd., on the same site. 

Gas-fired equipment in the heat 
treatment department includes an 
L.C.I. cyanide salt bath with pre-heat 
chamber. Jigs designed and manu- 
factured by the Company are used. 


An oil and water quench tank and 
a gas torch are used for such tasks 
as silver soldering and local temper- 
ing. With the expanding production 
of the Company, it is planned to intro- 
duce new tempering equipment into 
this shop. 


Lansing Bagnall Ltd. make full use 
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of their trucks to carry components 
for heat treatment and to the appro- 
priate point in the assembly line. 

While some components are under- 
going heat treatment, those which need 
protection from rust-creep and other 
forms of corrosion under the paint, 
are being handled in one or other of 
the pre-treatment shops. 

The equipment provided and the 
processes employed are basically simi- 
lar in both these shops, but one of 
them has been constructed more re- 
cently than the other and incorporates 
some improved features of layout, 
giving greater ease of operation and 
process control. 


DEGREASED 


All components entering one of the 
pre-treatment shops are first passed 
through an [.C.I. trichloroethylene de- 
greaser of standard design. 

Depending on size and shape, the 
components are either passed through 
the degreaser and other equipment on 
suitable jigs or trays, or by hand. 


Components which arrive in a rusty 
condition are treated in an IL.C.I. acid 
pickle before being returned to the 
degreaser. They are also subjected 
to a cold rinse and a hot chromic acid 
rinse. 

Only about a quarter of the com- 
ponents which are pre-treated require 
this de-rusting process. 

All components are subjected to the 
1.C.1. *Granodine’ process. For this 
they are first immersed for from three 
to five minutes in “Granodine’ M at a 


x: 


Gas Journal—GAS IN INDUSTRY 


A view of part of the heat treatment 
shop at Lansing Bagnall Ltd., showing 
work being removed from a furnace. 


The phosphate process line in one of 

Lansing Bagnall’s pre-treatment shops. 

The operator is removing work from 
a gas-heated 1.C.1. V4 degreaser. 
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temperature of 160°F. to 170°F., this 
heat being provided by gas. 

After draining, the components are 
successively given a cold water rinse, 
more draining, a hot chromate rinse 
at a temperature of 170°F. and are 
then kept over gas jets until thoroughly 
dry. 

Pre-treatment of this type repre- 
sents suitable preparation for a num- 
ber of finishing processes, such as 
painting or stain and oil. 


PLATING PLANT 


Many nuts and bolts and handle 
components of forklift trucks are 
treated in the cadmium plating plant. 
Gas provides the heat needed at ap- 
propriate stages in this process. 

After degreasing, the components 
are next’ electrolytically cleaned, 
given a cold rinse, an acid dip and 
various other rinses before entering 
the vats for cadmium plating. 

Other rinses follow before the com- 
ponents are dried. 


WIDE USE 


All this pre-treatment equipment is 
used for forklift truck components and 
for parts of the powered gardening 
equipment manufactured by J. E. 
Shay Ltd. 

The Company also undertakes a 
certain amount of work for outside 
concerns, including the Government. 


There is another interesting appli- 
cation of gas in the fabrication shop, 
where heat is required for bending the 
mild steel forks of the trucks. Some 
forks are forged, but those of mild 









































steel are bent in to the required shape 
on this equipment. 

There is a power press and a simple 
hearth furnace fired by air blast bur- 
ners on either side, firing across the 
hearth. 

The burners are fan assisted and 
provide an operating temperature in 
the range 900°C. 

A mild steel bar of the required 
length is placed manually in the fur- 
nace so that the end to be bent is 
raised to the temperature. 

It is then placed in the press and 
bent to the required L-shape. About 
18 in. of the mild steel bar needs to 
be heated up to 900°C. 


ALL-GAS CANTEEN 


necessary 





In addition to these process uses 
of gas, the Company’s new canteen 


is all-gas and provides meals for a 


large proportion of the firm’s total 
labour force of about 1,600 people. 


The offices are heated by a gas-fired 
central heating system. 

Here, then, is a firm which realises 
the advantages of gas in many of its 
operations. The Company finds that 
not only is it an economic fuel for 
these applications, but some of the 
gas-fired equipment—for instance, the 
phosphating plant—is cheaper to buy 
in the first instance than the equivalent 
fired by other fuels. 


EXPANSION 


Lansing Bagnall’s 50-acre site per- 
mits plenty of scope for expansion 
and a further 100,000 sqft. of 


The end product. Gas has been used 
at several stages in the production of 
these Lansing Bagnall fork-lift trucks. 
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floor space is now: being laid down, 
comprising 90,000 sq.ft. factory space 
and 10,000 sq.ft. offices. 


Many new uses for gas are foreseen, 
including heat treatment facilities for 
carbon steel and in tool making. 

More degreasing plant is to be in- 
stalled, which will be gas-heated and 
later plans include the installation of 
more chemical cleaning and treatment 
plant. 


Future plans which are likely to 
increase the Company’s gas require- 
ments cover the possible installation of 
another gas-fired fork bending plant 
and additional metal treatment equip- 
ment, including phosphate tanks, 
chrome plating and ancillary rinses 
and drying equipment. 
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of Seems. 


General view of the cadmium plating 
process line at Lansing Bagnall Ltd 
Gas is used where heat is required in 


this process. 


Gas will therefore continue to play 
an important part in the production 
of the increasing number of forklift 
trucks and other materials handling 


equipment produced by _ Lansing 
Bagnall Ltd. 
The importance of mechanical 


handling is fully realised by the gas 
industry, in which vast quantities of 
materials, from the raw materials of 
gas itself to the pipes and other equip- 
ment used in its supply to the con- 
sumer, have to be moved efficiently 
and speedily. 
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N view for the first time at the 

recent “Comfort in the Home’ 
exhibition at the New Horticultural 
Hall, London, were a few units of the 
new range of gas controls soon to be 
introduced by Honeywell Controls 
Ltd. 

These new gas burner controls may 
revolutionise the design of gas boiler 
and warm air furnace control in this 
country. 

For the first time the essential con- 
trol units for a gas appliance—gas 
governor, pilot safe-guard and main 
gas control—have all been built into 
one manifold unit. 

This occupies about one quarter of 
the volume normally taken up by the 
complete collection of individual con- 
trol units which normally have to be 
piped up to any appliance. 

One advantage of this new system 
is that the various components and 
instruments can be removed and re- 
placed with the aid of a screwdriver. 

Only two pipe couplings are neces- 
sary for the entire unit, and these 
need not be disturbed when the gas 
governor, valve operator, or pilot filter 
need to be removed. 

The new controls are manufactured 
in three sizes, for controlling appli- 
ances up to 30,000 B.t.u. an hour: 30 
to 65,000 B.t.u. an hour and 0-300,000 
B.t.u. an hour, and each range has 
individual design and_ construction 
characteristics. 

A further important feature of the 
new controls is that they enable the 
heating installer to use sensitive low 
voltage room thermostats to control 
the gas appliance directly. 

They have been specifically de- 
signed to operate with Honeywell's 
room thermostats: the Round Room 
thermostat, the Electric Clock ther- 


URING tests carried out on the 
Vaporette steam boiler, the pump 
was seen to operate satisfactorily 
over the period during which the boiler 
was being tested. 
The level of water was permitted to 
fall until the fusible plug came into 
operation. Steam emerged from the 


New compact gas 
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mostat which provides automatic de- 
pression of room temperature during 
the night, and the Day-Nite Round 
which provides semi-automatic night 


Steam boiler tests 


copper tube connecting the fusible 
plug to the burner chamber, but flame 
extinction did not occur. It was 
thought that the pilot may have been 
momentarily extinguished, but was 
relighted by the main burner before 
the flame protection device operated. 


The only undesirable result of this 














controls 


temperature depression. 

A brochure is available from the 
Publicity Department of Honeywell 
Controls Ltd., Greenford, Middlesex. 


might be some overheating of the 
boiler shell and in this respect the pre- 
sent boiler is no worse than other simi- 
lar boilers.—From Report No. 711/59 
of the Industrial Gas Development 
Committee of the Gas Council (sup- 
plied by the North Thames Gas 
Board). 


Gas-fired 
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multi-passage_ kilns 


By K. DAVIS, 


Divisional Industrial Gas Officer, North Staffs. 
Division, West Midlands Gas Board, 


and L. WALKER, 


Assistant Industrial Gas Officer, Industrial 


Department Headquarters. 


Ties requirements of the ceramic 


industry for town gas continues to 
rise year by year, and at the present 
time the Stoke-on-Trent District of the 
West Midlands Gas Board supplies 
some 8,250 mill. cu.ft. annually for the 
firing of ceramics and for ancillary 
processes. 

Of this figure, over 7,000 mill. cu.ft. 
is used exclusively for firing pro- 
cesses. New, and existing loads are 
continuously threatened by competi- 
tion from alternative fuels including 
oil, l.p.g. and electricity. 

To meet this competition and to en- 
sure that consumers use gas efficiently, 
the Board has to pursue a continuous 
policy of plant development which has 
now been energetically followed for 
several years and which must continue 
if this important load is to be retained 
on town gas and if we are to obtain 
further load against this fierce com- 
petition. 


DEVELOPMENT 


The purpose of this paper is to re- 
cord, in some detail, the development 
and operational data for the gas-fired 
multi-passage kiln. 

There are still quite a number of 
firms in the area using coal in its raw 
state in bottle ovens for the firing of 
ceramic materials, and in order to 
meet the requirements of the Clean 
Air Act, they must, in the near future, 
convert to smokeless fuel. 

In addition to this, of course, firing 


losses must be eliminated, labour costs 
cut, and expenditure on fuel reduced 
if they are to compete with other 
manufacturers in producing high 
quality goods at a reasonable price. 


CONVERSION 


Most of these firms face a formid- 
able problem of conversion while 
maintaining production, owing to re- 
stricted floor space. In some factories 
it is physically impossible to install a 
conventional type tunnel oven; in 
others, extensive building alterations 
are required in order to make the 
necessary space available, and it would 
be impossible to keep the factory going 
while these alterations were carried 
out. 

In some instances, added to these 
problems, some of the smaller firms 
are without the necessary financial re- 
sources to cover the capital cost of 
building alterations, and the installa- 
tion of tunnel kilns. Therefore, with- 
out some simpler form of production 
unit, these smaller firms would inevit- 
ably go out of business. 

The increasing world demand for 
ceramic goods has also caused the 
larger manufacturer to look around 
for a simpler type of peak load firing 
unit to help him to meet the increased 
business now available. It is with 
these problems in mind that the indus- 
trial staff of the West Midlands Gas 
Board has turned its attention to new 
methods of firing for large and small 
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consumers, and both continuous and 
intermittent type gas-fired kilns of new 
design are in operation firing various 
classes of product. 

It must be acknowledged that con- 
tinuous firing is always the most effi- 
cient method from the point of view 
of fuel consumption. However, with 
conventional tunnel ovens having a 
large cross-sectional area, it is con- 
ceded that the firing cycle for any par- 
ticular piece within the load will vary 
according to its position on the truck, 
and it is necessary to have a long 
soaking time at temperature to ensure 
that the whole load is brought up to 
firing temperature. 


LONG TUNNELS 


It therefore follows that the speed 
of the trucks through the kiln must 
be such that the coolest portion of the 
load has time to reach the desired tem- 
perature. This is the reason why we 
find that tunnel kilns are often as 
much as 250 ft. long for a cross sec- 
tional placing space in the order of 
3 ft. by 3 ft. 

The kiln has also to be long enough 
to provide a satisfactory controlled 
cooling cycle, adjusted to suit the 
outer portion of the load, which has a 
tendency to cool faster than the inner 
portion. With these difficulties in 
mind, it was inevitable that considera- 
tion would be given to the possibility 
of dividing the load into units of small 
cross-sectional area; indeed, in the 
early 1940's developments were taking 
place on the Continent with electri- 
cally-heated kilns having a number of 
small passages instead of one large 
tunnel. 


FOR GLOST TILES 


These kilns were operated on the 
Gottignie principle, and after the War, 
pottery manufacturers in this country 
began to show an interest in this 
method of firing. Gibbons Brothers 
Ltd., who have a very wide experience 
in the ceramic industry, having built 
over 250 tunnel kilns since the second 
world war, constructed the first multi- 
passage kiln to be built in this country 
for firing glost tiles. This kiln was 
heated by electrical resistance elements 
and consisted of four passages. 

Since that original kiln, other kilns 
have been constructed having up to 
24 passages. In these electric kilns 
the load moves in opposite directions 
in alternate passages such that the in- 
going ware in ome passage receives 
heat from the outgoing ware in the 
adjacent passage. 

This method has some very serious 
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disadvantages. The cooling cycle in 
one passage must obviously be the 
heating cycle of the adjacent passages, 
and therefore cooling and heating 
cycles have to be identical. Indepen- 
dent control of heating and cooling is 
impossible. 

Two pusher gears are required, and 
unfired and fired ware is present at 
both ends of the kiln, giving problems 
of dust, and the unsatisfactory posi- 
tion of a flow of unfired goods and a 
flow of fired goods on each side of the 
kiln. It is also important to ensure 
uniform loading in all passages to pre- 
vent temperature fluctuations. 


DESIGN POINTS 


Following discussions with pottery 
manufacturers and kiln builders, the 
Board’s Industrial Department com- 
menced investigation into the design 
of a gas-fired kiln with the following 
points in mind : — 

1. Continuous firing would be more 
efficient than intermittent firing for 
fuel consumption. 

- The multi-passage principle  vir- 
tually gave individual firing to each 
piece and it was, therefore, envi- 
saged that faster cycles and shorter 
kilns would be possible. 

. It would be preferable, providing 
that the efficiency was maintained 
at a reascnably high level, for the 
work passages to be muffled from 
the combustion passages, as this 
would be more suitable for most 
types of ware. 

. Unlike the electric kilns, it would 
be advantageous if the ware flow 
could be in one direction instead of 
counterflow. 

If trucks could be avoided, the de- 

sign would be simpler and cheaper 

to construct, and the efficiency 
would be higher, as the ratio of pay 
load to total load would be higher. 

. Facilities should be provided for 
varying the time/temperature cycle 
and also the length of the main 
soaking zone. 

The pushing unit should be capable 

of pushing the total load through 

the kiln without vibration and 
should provide a safety factor in the 
event of blockages. 


SOAKING ZONE 


At the time it was thought that the 
best way of providing for an extended 
soaking zone would be to utilise a 
burner with a deficiency of air for 
complete combustion and to admit the 
balance at one or more points along 
the setting. 

Initial experimental work was con- 
fined to investigating this type of 
burner system, and a small setting as 
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shown in Fig. | was constructed. It 
consisted of a simple combustion 
chamber and neat gas burner with 
provision for admitting the air for 
combustion at a point adjacent to the 
burner and also at other positions 
along the length of the setting. This 
system provided a means of con- 
trolling the temperature gradient since 
a rise in heat input occured where the 
air was admitted and allowed a further 
approach towards complete combus- 
tion. 
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setting, the temperature distribution 
could be evened out and if required 
a higher temperature could be estab- 
lished at the exit end of the setting 
than at the burner, so we had the 
equivalent of the constant temperature 
soaking zone provided in the electrical 
kiln by means of uniformly rated re- 
sistance elements. 

Following this work, a larger ex- 
perimental setting comprising a firing 
zone for a four-passage unit of the 
muffle type was constructed, as shown 


FLUE 


amt 


Fig. 1.—Experimental setting. 


Results of a typical test are shown 
in Fig. 2, the respective gas and air 
rates being given in the following 
table : — 


Time Gas rate 


hours. 
G 
55 

16 
70 

23 
66 

40 


70 
43 K 


It will be seen from the table that by 
reducing the air supply to the burner 
and admitting air at points along the 


TEMPERATUR 








DISTANCE 


cu.ft. per hour 


FROM BURNER IN 


in Fig. 3. A combustion chamber was 
situated above and below each work 
passage and the unit was subjected to 
artificial loading by passing air along 
Air Supplied—cu.ft. 
per hour 


A2 A3 Total 


0 0 
63 104 
58 
87 


the work passages in order to obtain 
operating data. 
After extensive 


tests, work was 








FEET 


Fig. 2.—Test results on experimental setting. 





Fig. 3. 


begun on the design of a full scale 
four-passage kiln, and in order that 
the unit would be available for in- 
spection and trials by various pottery 
manufacturers, it was decided to con- 
struct the kiln on Gas Board property 
at Longport. The diagrammatical 
arrangement of the kiln is shown in 
Figs. 4 and 5. 

Reference to Fig. 4 will show that 
the kiln consists of three zones: 1. 
Pre-heat zone, where the outgoing ex- 
haust gases are used indirectly to pre- 
heat the incoming ware. Heating 
zone, where the ware is brought up to 
final firing temperature. 3. Cooling 
zone, where the outgoing ware is 
cooled down to near room tempera- 
ture and where the secondary air for 
combustion is pre-heated. 

Fig. 5 shows diagrammatically the 
end elevation of the kiln, and clearly 
shows the disposition of the four work 
passages and the combustion passages 
situated above and below each work 
passage. 


Journal 


In some firing processes it is neces- 
sary to remove volatiles, glaze vapour 


Fig. 4. 
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Diagrammatic side 
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roof of the passages where these 
vapours condense. 

Offtake vents were, therefore. 
positioned along the length of the kiln 
and any or all of these can be opened 
and adjusted to suit the particular con- 
ditions. The offtake vents at the en- 
trance or exit may be used for varying 
the temperature rise or cooling rate. 


DAMPERS 


When the entrance dampers are 
opened, heat is pulled towards the en- 
trance and a fast rise, slow cool is 
obtained. When the exit dampers are 
opened, a slow rise, fast cool is ob- 
tained. These dampers have proved 
exceedingly useful in overcoming 
difficulties experienced in ‘going up 
cracks” and cooling ‘dunts’ when 
firing both clay and glazed ware. 

The outlets from the vents are con- 
nected to the exhaust fan which also 
serves to remove the products of com- 


elevation. 


WORK PASSAGE VENTS 


te EXHAUST 











or other gases given off from the 
goods in the firing zone in order to 
prevent their effect on goods moving 
through the pre-heat zone, or to pre- 
vent ‘droppers’ from forming on the 
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COMBUSTION PASSAGES 
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end elevation. 


bustion from the combustion pas- 
sages. In the original prototype kiln. 
a low-pressure blowing fan was used 
to provide the secondary air, but it has 
subsequently been determined that 
with suitable adjustments, the exhaust 
fan can be used to pull the necessary 
air from the exit and through the open 
ended tubes. 

The burner system 
gas at ordinary pressures, and the 
burners are fitted with a _ natural 
draught injector, as shown in Fig. 6. 
The burner tubes are made of ex- 
truded Sillimanite by Acme Marls 
Ltd., and the material is specially 
graded to withstand the reducing con- 
ditions of the unburnt gases within the 
tube and the oxidising conditions on 
the exterior of the tube, while at tem- 
peratures in excess of 1,350°C. under 
normal working conditions. 

Having regard to the possible con- 
struction of kilns with four passages 


utilises town 
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BURNER PORTS 
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NATURAL DRAUGHT INJECTOR 


PRESSURE TESTING POINT 





SILLIMANITE BURNER TUBE 


Fig. 6. 


in width, 1.e., 8 or 16 passage units, it 
was decided that the prototype kiln 
would be built with all burners enter- 
ing from one side. 

In order to prevent the gas from 
* cracking * and forming carbon in the 
heated tube, it is necessary to intro- 
duce a small quantity of primary air, 
although it will be appreciated that it 
was desired to keep this as low as pos- 
sible, in order to obtain the maximum 
effect of pre-heat of the combustion 
air supplied via the cooling end of the 
kiln. 


ALTERNATIVES 


Fig. 7 shows on a reduced scale the 
general arrangement drawing for the 
prototype kiln, and it will be seen 
that alternative positions were allowed 
for the burners so that the length of 
pre-heat zone or cooling zone could 
be varied if necessary. 

The kiln has an effective operating 
length of 44 ft. and each passage mea- 
ures 15 in. wide by 74 in. high. Pro- 
vision was also made for fitting ter- 
tiary air tubes at various positions. 

The combustion passages, which 
also form the roof and floor of the 
work passages, are manufactured from 
high grade Sillimanite fired to a tem- 
perature of at least 1,550°C. The sec- 
tions are spigotted at the ends in order 
to form a continuous passage neces- 
sary to ensure muffle conditions in the 
work passages. 

The construction of the side walls 
varies along the length of the kiln, 
and is adjusted to suit the temperature 
conditions, hence we have maximum 
thickness and maximum degree of in- 
sulation in the firing zone. Fig. 8 
shows the section of the wall in the 
firing zone, from which it will be seen 
that the Sillimanite passage section is 


Burner arrangement. 


backed with 9-in. high grade hot face 
insulation, 44-in. ordinary grade in- 
sulation and 44-in. diatomaceous in- 
sulation. 

The ware to be fired is loaded onto 
Sillimanite bats, which are pushed end 
to end through the kiln by means of 
the pushing unit positioned at the 
entrance end. It is important to en- 
sure that the bats are slightly softer 
than the passage sections in order that 
any wear that takes place is on the 
bats and not the kiln. 

The ingoing load passes through the 
pre-heat zone, which is heated by the 
outgoing combustion gases, and into 
the firing zone, where it is brought up 
to maximum temperature. It then 
continues through the cooling zone 
where the heat in the load is given up 
to the secondary air going forward to 
the burners to support combustion. 


PUSHING UNIT 


Considerable thought was given to 
the design of the unit required to push 
the loaded bats through the kiln, and 
after carefully considering all pos- 
sibilities, it was decided to develop a 
pushing unit utilising a hydraulic 
cylinder and ram. This decision was 
made as it was felt that an hydraulic 
system would provide the necessary 
smooth action, and it would also be 
reasonably easy to incorporate pro- 
tection against overloading. 

A review of the existing designs 
showed that the operator was called 
upon to lift the loaded bat over the 
bar which was used for pushing, and 
this often caused difficulty in disturb- 
ing the ware located on the bat. 
Attention was given to this feature and 
the final design incorporates pusher 
bars which automatically sink below 
the level of the table as the operator 
pushes the bat into position. 
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The complete pusher is shown in 
Fig. 9 and is illustrated diagrammati- 
cally in Fig. 10. From these illustra- 
tions, it will be seen that one hydraulic 
cylinder is used to provide the neces- 
sary motion. Each passage is provided 
with a table and pushing bar, and 
these bars are operated by a chain and 
linkage system connected to the ram. 
It will be appreciated that a slow for- 
ward movement is required with a 
reasonably fast return in order that 
the passage of bats through the kiln 
is made as nearly continuous as pos- 
sible. 


RAM ACTION 





The ram is of the double-acting type 
in order to provide the necessary 
power stroke in both directions, and is 
fitted with synthetic rubber seals. 
The complete hydraulic circuit is 
shown diagrammatically in Fig. 11. 
The variable output pump is incor- 
porated in order to obtain the various 
operating speeds to suit the particular 
class of material being fired. 

In order to obtain the full output 
from the pump for the return stroke, 
it was necessary to develop a special 
type of control which fully opens the 
throttle of the pump at the same time 
as the operating lever is moved from 
the forward to the reverse position. 

The unit normally operates at a 
pressure in the order of 750 p.s.i.. 
and the relief valve is adjusted 
to open at a pressure slightly in excess 
of this in order to prevent any major 
damage should a blockage occur in 
the kiln. 

Blockages, or ‘pile ups’ are very 
rare in the kilns, and when they do 
occur it is usually due to bad placing 
or the use of damaged bats. A 
blockage is removed without difficulty 
by having long rods available with a 
suitable hook or spade end, which are 
passed down the kiln to remove the 
offending material. 


ADVANTAGE 


Usually, pushing continues on the 
other passages, although, if required. 
both pushing unit and receiving unit 
can be quickly withdrawn from the 
kiln to give better access. 

It is an advantage to have the re- 
fractory bats made either as tray bats. 
or, alternatively, with holes in the 
centre of the bats near the leading and 
trailing edges, so that in the event of a 
blockage the tray is easily withdrawn 
by the hook on the end of the rods. 

The receiver fitted to the prototype 
kiln was fitted with fabricated trays 
to accommodate four bats a passage. 
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although, where appropriate, a simple 
roller conveyor track could be incor- 
porated. 

Before a new kiln can be put into 
operation, it is necessary to ‘dry out’ 
the structure and to raise the tem- 
perature very slowly in order to pre- 
vent troubles due to expansion. As 
is normal practice, expansion joints 
were allowed throughout the length 
of the setting with the exception of 
the special Sillimanite sections form- 
ing the four work passages and the 
combustion — passages. These are 
cemented into position in the vicinity 
of the burners, but the remaining sec- 
tions are laid dry in order to allow 
free expansion at both ends of the 
kiln. 
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At each end allowance is made for 
this expansion, and the end sections 
are allowed to slide over the corre- 
sponding exhaust and air manifolds. 
The kiln burners are not used for the 
drying out process or the primary 
raising to temperature, and these 
operations are carried out by insert- 
ing into each work passage a post- 
aerated burner. 

These burners are placed at the exit 
end for preliminary drying, and then 
moved into the firing zone to raise this 
section up to a temperature of 900°C., 
when the kiln burners are inserted and 
put into operation. This procedure 
is adopted, as it is deemed wise not to 
fit the kiln burners at the beginning, 
as they may be damaged or even cut 
into two by the movement of the sec- 
tions due to expansion. 
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In the early trials on the kiln, a 
number of teething troubles were ex- 
perienced. The first serious problem 
was the cracking of the gas in the 
burner tube with the inevitable deposit 
of carbon. 

The temperature in the burner tube 
is in the region of 1,300°C. when the 
kiln is operating at a _ working 
chamber temperature of 1,100°C., 
and it was necessary to adjust the 
primary air to gas ratio to approxi- 
mately 1:1 by increasing the burner 
flame port areas so as to allow free 
access from the burner of the gas/air 
mixture. 

The latter had, of course, expanded 
considerably in its passage down the 
hot burner tube, thus restricting the 
entrainment of primary air at the in- 
jector. Several materials were used 
for the burner tubes with little suc- 
cess, until Acme Marls Ltd., refrac- 
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SILLIMANITE 

HIGH GRADE HOT FACE 
HOT FACE INSULATION 
DIATOMACEOUS INSULATION 


INSULATION 


in 


firing zone. 


Material Fired 


Refractory kiln furniture 

Refractory kiln furniture 

Refractory kiln furniture 

Glazed earthenware domestic pottery 
Glazed earthenware domestic pottery 
Biscuit earthenware domestic pottery 
Biscuit earthenware domestic pottery 
Biscuit earthenware domestic pottery 
Glazed wall tiles 
Glazed wall tiles 

Glazed wall tiles 

Biscuit wall tiles 

Bone china glazed pottery 

Bone china biscuit pottery 

Colour calcining 

Colour calcining 

Colour calcining 

Bone calcination 

Floor tiles a ae 

Once fired earthenware potter) 
Once fired earthenware pottery 
Flower pots : 

Flower pots 

Electrical porcelain : 
Decorated earthenware pottery 

































































made of a special Sillimanite mix, 

d which stood up very successfully to 

: the violent temperature changes 

: coupled with a reducing atmosphere 

. inside the tube and an _ oxidising 

. atmosphere on its outer surface. 

a These burner tubes have _ been 

P taken out of the combustion chamber 
at 1,300°C. and placed into another 

it burner position where the tempera- 

n ture was less than 1,000°C. without 

is cracking. 

d Another difficulty was encountered 

au with exhaust gas temperature falling 

“ below dew point and condensation 

o. forming in the exhaust gas manifolds. 

it This was overcome by sacrificing a 

> little of the efficiency of the kiln by 
raising the exhaust gas temperature, 
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and this was effected by increasing the 
exhaust flue pull on the combustion 
chambers. 

When the burners are placed at the 
entrance end of the firing zone, or the 
offtake dampers on the work passages 
are being used to pull heat towards 
the entrance end of the kiln to give a 
fast rise in temperature, this problem 
of condensation does not occur, ex- 
cept when raising the kiln from cold. 


An interesting point noted was that 
after the kiln had been in operation 
for only a short period of time, the 
pushing pressure dropped consider- 
ably due to the formation of a thin 
dust layer under the bats, which acted 
as a dry lubricant. 

The accompanying summary gives 
details of the various classes of ware 


Temperature Cycle 
c. Hours 
1,200 34 
1,200 24 
1,200 12 
1,040 17 
1,060 84 
1,150 34 
1,170 17 
1,210 14 
1,060 17 
1,020 17 
1,060 14 
1,130 34 
1,075 17 
1,240 34 
1,200 34 
1,000 17 
580 53 
1,000 24 
1,140 24 
1,110 11} 
1,110 93 
960 10 
960 6 
1,190 34 
730 64 


fired in the prototype kiln on behalf 
of the manufacturers, together with 
operating data and gas consumption. 

Many firings were, of course, car- 
ried out for different manufacturers 
of these items, with variations in tem- 
perature from those given, and the gas 
consumption on the kiln ranged from 
650 cu.ft. per hour for the faster 
cycles to 315 cuft. per hour 
for the slower cycles. All materials 
were successfully fired. 


In some cases two burners were 
used in each combustion chamber in 
order to give a longer soak. Tem- 
peratures over 1,100°C. were of an ex- 
perimental nature to ascertain the life 
of the refractory materials used in the 
combustion chamber sections. 


Temperature control was originally 


Fig. 9. 
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Fig. 10. Dia- 
gramma tic 


arrangement of 
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DOUBLE-ACTING HYDRAULIC CYLINDER | pusher. 








incorporated so that the temperatures 
of all four passages were controlled by 
a single thermocouple fitted in one of 
the passages, but this was found to be 
inadequate where varying load condi- 
tions applied in the different passages. 
Subsequent experience showed that a 
better way of controlling the kiln was 
to provide a thermocouple in each of 
the passages. 


The couples in the top passages 
control the amount of gas fed to the 
top combustion chambers while the 
couples in the bottom passages control 
the amount of gas fed to the bottom 
combustion chambers. The centre 
combustion chamber in each case is 
provided with a fixed gas rate. 


Within limits, it is possible to 
operate the passages at differing tem- 
peratures, which is a useful feature 


PRESSURE RELIEF & 
CUT OFF VALVE 


PRESSURE RECORDER 


CON TROL ‘R® 
REVERSING VALVE al 
8 


when firing glazed tiles at one tem- 
perature and faience and _ heavier 
pieces at a slightly higher tempera- 
ture. It is, of course, imperative that 
the same time cycle is required for all 
the passages. 


LOAD VARIATION 


Variation in load within reasonable 
limits does not appear to affect the 
kiln, but height of load is important. 
A low load following a high one 
causes a drop in temperature, as 
shown on the temperature recorder, 
due to the distance of the load from 
the thermocouple head, but even so, 
this does not appear to have any effect 
on the material being fired. 
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It was very evident when trial 
firings were begun that much faster 
firing cycles could be used than those 
in the normal tunnel ovens, and that 
the quality of goods produced was, in 
most cases, up to the highest stan- 
dards. One problem, however, with 
some goods was the very short period 
at peak temperature. 


In some clay goods, although shape 
and porosity were good, twisting 
occurred when glost firing was subse- 
quently carried out, showing that the 
clay ware had not had sufficient soak 
at temperature, i.e, it had been fired 
too fast. Tertiary air tubes seemed 
to be the answer to this problem, and 
this was tried out. 


FLAT PEAK 


Quite successful results were ob- 
tained, but it was felt that the system 
may prove difficult to regulate by a 
user in practice, and experiments were 
carried out using two burners in each 
passage. These proved very successful, 
and at a later stage, trials were car- 
ried out using three burners in each 
passage, and we were thus able to pro- 
vide a very flat peak; in one instance 
with a cycle of 18 hours the work 
would be at or near maximum tem- 
perature for five hours. 


To be continued in 
May 3rd issue. 


Fig. 11. Hydraulic 
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Two flame failure devices 


Nf 


HE Danfoss G.S. 20 thermo- 
Vaan flame failure device has 
undergone tests; its operating principle 
is that an electro-magnetic valve is held 
open as a result of an electromotive 
force produced by a_ thermocouple 
situated in a pilot flame. 


The tests showed that there was no 
let-by at an inlet pressure of 12 in. w.g. 
With the gas inlet pressure to the device 
set at 2.5 in. w.g. and the pilot fitted to 


* * 


HE Danfoss electronic flame 
T iaiture device, type E.R., employs 
the flame rectification principle to sense 
the flame. This type of device has the 
advantage that should a film of moisture 
or conductive dust form across the 
insulation between the probe and 
casting, such will not simulate a flame. 
This system requires a unidirectional 
current flow to operate the relay. 


It is essential that a suitable type of 


burner and pilot be used. Tests have 
shown that the all-metal flat flame jet 
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the length of tubing supplied, the gas 
rate was found to be 1.39 cu.ft. per 
hour. The times for opening and clos- 
ing were determined with the pilot 
pressure set at 2.5 in. w.g. and allow- 
ing the pilot to burn on free air; an 
average of six readings gave the time 
to open as 9 seconds and the time to 
close as 23 seconds.—From Report 
No. 727/60 of the Industrial Gas 
Development Committee of the Gas 
Council (Supplied by Watson House). 


* * 


such as the Aeromatic or Bray, give 
excellent results as regards rectifica- 
tion. ; 

In the case of air blast equipment, 
tests indicate that reasonably good 
rectification can be obtained from this 
type of flame when using a metal burner, 
provided that the flame has not lifted 
from the burner port.—From Report 
No. 734/60 of the Industrial Gas 
Development Committee of the Gas 
Council (Supplied by the North Thames 
Gas Board). 
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Glaze frits 


GLAZES for application to pottery 

consist of finely ground lead and 
borax glasses, known as frits. W. 
Podmore and Sons, Ltd., of Stoke-on- 
Trent, recently developed a continuous 
plant for the production of these frits. 
The new layout employs a_ gas-fired 
melting furnace having a sloping hearth 
of carefully determined angle. 

The main burner of the furnace is 
of the air/gas proportioning type rated 
at 2,100 cu. ft. per hour, of gas of a 
calorific value of 470 B.t.u. per ft. firing 
from the output end of the furnace. 

In addition there are two secondary 
burners, also of the air/gas proportion- 
ing type, located at the input end of the 
furnace and used to assist primary 
melting as and when required.—From 
Report No. 709/59 of the Industrial Gas 
Development Committee of the Gas 
Council (Supplied by the West Midlands 
Gas Board). 


An exhibition of chemical Jaboratory 
apparatus and techniques has _ been 
arranged by the Manchester and Dis- 
trict Section, Royal Institute of Che- 
mistry, at the Manchester College of 
Science and Technology between 
2 p.m.-8 p.m. on Thursday, April 6, and 
between 10 a.m.-8 p.m. on Friday. 
April 7. Admission is free. 
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BREAK 


By ‘ GAStronome’ 


ORNING and afternoon, the 
Mea break is part of the pro- 
gramme of daily output, and should 
take its place as an important contri- 
bution towards the production and 
efficient working of the factory, 
workshop or office. 

It has come to be recognised, that 
the morning and afternoon cup of tea 
gives renewed alertness, and relieves 
nervous tension, as well as warming 
in the cold weather and cooling in the 
heatwave. 

But how often it is true that the tea 
served is poor, very often poor in the 
extreme. There is absolutely no 
excuse for tea to be like that, because 
it is perfectly simple to brew a good 
cup of tea, too simple for words. 


IN BULK 


The only compromise that must be 
accepted is that tea made in bulk, has 
to be neither too strong nor too weak, 
but must be a brew of average strength 
that does not offend extreme tastes. 


All that is wanted to produce a good 
brew is: Variable heat, fresh water, 
and a good blend of tea. 

Variable heat for tea making is 
essential, for the water has to be 
vigorously boiled but not ‘ overboiled.” 
This means that the temperature has 
to be held at a point below boiling 


until the final thrust of heat is 
required. 
Gas-heated equipment inherently 


embodies this heat control, whether by 
the turn of a tap or the operation of 
a control valve by a thermostat setting. 


EQUIPMENT 


The equipment available for boiling 
water for tea making includes a variety 
of methods and capacities. It ranges 
from the simple 1- to 10-gall. urns that 
are placed upon the gas burner or 
cooker top, through the field of bulk 
water boilers embodying integral gas 
heating, thermostat, thermometer, 


water gauge, and observation glasses, 
tc the immense array of automatic 
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and semi-automatic water-boiling 
machines. 

Whatever the requirements, there 
is a gas-heated appliance to suit the 
job. But there is also the problem of 
deciding type and capacity, taking into 
consideration the influence of capital 
cost. 

If the amount of boiling water re- 
quired at one complete draw-off is 
over 2 gall., then bulk. is the best 
method. 


THE ANSWER 


If smaller amounts are brewed at 
intervals exceeding 30 minutes, then 
instantaneous water boilers are the 
answer. 

The correct appliance then resolves 
itself further when one decides on the 
capacity and output. The amount of 
boiling water required for a cup of 
tea is 8 fl.oz. Therefore a_ bulk 
brew for 100 persons would require 
800 fl.oz., or 40 pints of boiling water. 
This may be interpreted as 6 gall., 
allowing for the expansion when boil- 
ing point is reached. 

The intermittent brews are based 
upon the amount required, and the 
capacity of the boiler not only to pro- 
vide that amount in 2 minutes, but 
also to continue to provide a similar 
amount with a recovery time of no 
more than 1 minute. 

It is of course an advantage to work 
on a filling that takes 1 minute and 
not 2, as the temperature loss of the 
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The bulk water heater (top) is used 
for rapid filling of six-pint teapots, 
while the multi-teapot urns below are 
being filled from boilers producing 
30-gall. each at a filling. 


brew is considerably reduced. The 
quality of the brew, however, is not 
affected, for it is the vigorously boiling 
water that makes for success. 


When a heavy bulk make is fol- 
lowed by a period of small brews, an 
automatic expansion boiler with a 
sufficient initial draw-off to handle the 
bulk make, which may well be 50 
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pints taking some 6 to 8 minutes to 
draw-off, and which would continue 
to give a rating draw-off of 5 pints a 
minute is most convenient. Such a 
boiler would cost in the region of £150 
to £200. 

The influence of cost may cause one 
to decide upon a bulk water boiler of 
8 gall. capacity, that being the stan- 
dard capacity usually made, which 
would hold the required amount of 
water; in addition could be used an 
automatic boiler giving 4 pints a 
minute. The total cost of these two 
pieces of equipment would amount to 
£110. 


MORE WATER 


As the amount of bulk water needed 
increases, so the difference between 
the one appliance rated to cope with 
the total requirements and circum- 
stances and the dual appliances of 
bulk and intermittent supply will 
widen in comparison with the empha- 
sis On economy, in capital costs and 
possibly fuel consumption, on the 
latter; the reason is that the auto- 
matic type of boiler embodying a 
large bulk reserve is a more expensive 
product than the simple bulk urn type 
of boiler. 

Having seen that whatever the re- 
quirement and demand for boiling 
water, there is a gas-heated appliance 
to supply it, the next important step 
is the brewing of the tea. This can be 
described as the very soul of the 
whole business. Equipment may be 
of the very highest quality, and the 
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staff very efficient, but the cup of tea 
will not be consistently good unless 
brewed by correct methods. 


These will produce a consistently 
high standard if adhered to in every 
respect. 

All utensils must be clean and fresh. 
This means that the boiler, tea pot or 
urn, cups, milk and sugar containers, 
washing-up sinks and storage cup- 
boards must be cleaned daily, and kept 
fresh by normal air circulation. It is 
emphasised that washing-up sinks that 
are not themselves washed after use 
can easily affect the flavour of the 
utensils washed up in them. 


Tea pots and urns need to be 
cleaned, not just rinsed after use, and 
milk urns need to be sterilised with 
water up to a temperature of 170°F. 
Storage cupboards, if used, should not 
be so tightly packed that air cannot 
circulate; the cupboard itself should 
be emptied and cleaned at least once 
a week. 


The quality of the brew will depend 
largely upon the water being freshly 
boiled and poured immediately on to 
the tea. 


PRE-HEATED 


Since it is essential to have the water 
temperature as near to boiling point 
as possible when the water soaks 
the leaves, the tea pot or tea urn 
should be pre-heated, either by an 
initial injection of boiling water or 
by placing it on a heated surface. 

This pre-heating helps to maintain 
the water temperature during the ini- 


Their range is widely extended 





COMPANY providing a tech- 
nical service for industry, G. A. 
Platon Ltd., formerly of 3234 White- 
horse Road, Croydon, Surrey has now 
removed to a large modern factory at 
281, Davidson Road, Croydon. 
(Telephone: ADDiscombe 1168). 
The range of Flostat self-acting flow 
controllers for liquids and _ gases 
pioneered by the Company has been 
widely extended and now includes 
miniature models for analytical work 
and burner control, as well as indus- 
trial models up to 6-in. pipe size, both 
of the precision poppet-valve type and 
of a butterfly valve design for flow 
governing duties. 
The Company’s Flow Control Tech- 
nical Service has been actively built 
up and provides advice on all kinds of 


industrial and development problems. 
As well as producing designs for new 
schemes, purchasing, installation and 
commissioning of flow control plant 
is undertaken. 

To fill a notable gap in the range of 
automatic control valves currently 
available, an agency agreement has 
been concluded with Research Control 
Inc. of Tulsa, Oklahoma, which will 
bring to the U.K. the Minim valves, 
which are already very popular in the 
U.S.A. for pilot and research work. 

A range of indicating fiow meters 
—the Gapmeter—has been introduced 
and found enthusiastic acceptance. 
By June it is planned to hold in stock 
the 52 standard ranges. All Gap- 
meters can be fitted with the Floscan 
photo-transistor alarm switch. 








tial period of the brew, the time when 
the leaves are swollen and give off 
their essence and aroma. 


With the insulated tea urns it is im- 
portant to remember that they should 
not be placed on to open gas burners. 


Tea from the world’s plantations 
differs in many respects; some tea pro- 
duces strong and bitter liquors, some 
sweet, others weak, many scented. 
Many liquors brewed from individual 
plantations’ pluckings would not be 
recognised at all by most British tea 
drinkers. The tea as we have come 
to know it is a blend of several. 


BLENDING 


The process of blending and tasting 
is interesting, but all we need know is 
that such blends are produced and that 
the blenders usually divert specific 
grades according to the peculiarities 
of local drinking waters. Accordingly 
tea bought from a recognised supplier 
should ensure the correct blend for the 
required brew. 

The price paid for the tea blend 
does not affect the cost of the cup of 
tea as much as most people think. In 
general, 3s. 7d. per lb. for a good cater- 
ing blend will produce at least 200 
cups. The cost of milk for this num- 
ber is about 9s. Sugar being such a 
variable requirement it affects the cost 
to a very small extent. 

The variety of equipment available 
covers all and every requirement, and 
the making of tea is very simple; so 
do not accept any excuses. 


Connector sockets 


T° simplify the installation of small 
case industrial meters, a fitting 
known as a ‘Connector Socket’, 
which is bolted to the side of the meter 
in place of the conventional Donkin 
or B.S. flange, has been developed by 
the North Thames Gas Board. While 
the overall width of the meter remains 
unchanged, the use of this fitting 
eliminates the need for companion 
flanges, washers, nuts and bolts. 


The parallel thread portion of the 
connector may be screwed into the 
socket without fouling the sides or 
interior gasways of the meter; the 
connector is then screwed out of the 
socket to enable the other ends, 
carrying tapered B.S.P. threads, to 
engage and make gastight joints with the 
installation and service pipe fittings.— 
From Report 716/59 of the Industrial 
Gas Development Committee of the 
Gas Council (Information supplied by 
Watson House). 


Cooked 
meals 


for 
students 


HE Percy Gee building (Students’ 
Ttnion at Leicester University, 
which was opened by the Queen in 
1959, has as one of its main features 
a kitchen catering for approximately 
1,000 students. Apparatus is by Radi- 
ation Catering Equipment Ltd., and 
the kitchen is on the ground floor with 
direct access to a servery, where 
cooked meals are served on cafeteria 
lines to the students in the refectory. 

Food is prepared in self-contained 
bays off the main kitchen. These are 
separated by means of dwarf parti- 
tions, and close by are the various 
stores necessary for raw materials. 


PASTRY KITCHEN 


A separate pastry kitchen is in- 
cluded for the preparation and bak- 
ing of all confectionery and the wash 
up is planned to afford direct commu- 
nication with both the refectory (for 
the speedy return of all soiled crock- 
ery) and the kitchen for the re-issue of 
clean china 

There is a separate wash up for all 
cookery utensils. 

All sink units, service counters and 
most of the bench work are in stain- 
less steel with Formica-topped centre 
tables with loose hardwood chopping 
boards. 


ISLAND GROUPS 


Apparatus is arranged in 
island groups comprising : — 
(a) 2—2051 Lune vegetable boilers 
2—18/2051 Lune dual purpose 
boilers 
1—9/1051 
boiler 
1—1324 stockpot stand 
(b) 1—6 unit Grosvenor central 
pattern hotplate with potrack 
over 
4—4158 Keswick steamers 
(c) 1—Battery of six super-imposed 
5136 Stratford ovens 
2—4136 Kendal roasting ovens 
1—24/4 Kingfisher fryer 
1—36C pattern Savoy griller 
All these groups are sited under 
glazed valances for the collection and 
withdrawal of all cooking vapours and 
products of combustion. In the pastry 
kitchen are a 40/3 Confector pastry 
oven, proving oven and 5172 Strat- 
ford range. 


three 


Lune dual purpose 
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Two views of the catering installation at Leicester University. 


The stainless steel top service coun- 
ter, approximately 70 ft. long, in- 
cludes two 10 ft. Belgravia Minor hot 
sections, with full length bain marie 
tops and containers. 

The remaining sections are cold, but 
of similar construction and fitted with 
display shelves, cafe sets and cutlery 
boxes. 


The front of the counter is of dwarf 
brick wall construction with a tiled 


face and complete with a stainless steel 
triple tray rail. 

An elevated hotcloset, with doors 
both sides, is fitted in the wall separat- 
ing the kitchen from the servery and 
enables additional containers of food 
to be kept hot before transference to 
the main cafeteria counter. 

A pair of service lifts are installed 
for carrying meals to a separate ser- 


Continued on next page 
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NEW range of flame controllers 

for safely igniting and monitoring 

multi-burner installations in industrial 

concerns has been developed by 
Ether Ltd. 

They are fully transistorised, with 
plug-in circuitry and a.c. coupled 
amplifier—for use with gas-fired and 
oil-fired burners or burners working 
on a combination of both fuels. 


SIX FLAMES 


Moreover, they discriminate be- 
tween flame and flame-radiation and 
are unaffected by the latter. 

Series 704 flame controllers can 
be supplied for controlling up to six 
flames at once, depending on custo- 
mers’ needs. 


Each flame is controlled by a 
‘flame eye’, comprising a_ lead-sul- 
phide cell, and a transistor amplifier 
which is sensitive to the modulated 
component in the flame-radiation. 


The presence of the flame is indi- 
cated by an output signal from the 
transistor amplifier which, in turn, 
switches a silicon transistor. 


The circuitry of all series 704 flame 
controllers is so arranged that the 
pilot relay, which interlocks with the 
flame relay and safe-start relay, can- 
not be energised until all the transis- 


NEW RANGE 
OF FLAME 
CONTROLLERS 
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tors are switched to ‘flame-on’ 
positions. 

Absence of one or more flames will 
de-energise the pilot relay and indi- 
cate an alarm condition. 

When switched on, the internal 
main connection is delayed for a pre- 
purge period that can be varied be- 
tween 30 and 120 seconds. After the 
delay an ignition light switches on. 


Then a push-button is pressed which 

causes a solenoid valve in the pilot- 
burner line to open. Simultaneously, 
the ignition transformers produce 
sparks at the pilot-burner tips which 
ignite the pilot burners. 


The ‘flame-eyes’ then see the 
flames and immediately register the 
*flame-on’ position, whereupon the 
main solenoid valve is energised to 
open the main fuel supply. 


VALVE CONTROL 


If the burners are controlled by a 
modulating valve, the interlocking 
contacts (which until now have held 
the valve in the ‘low-fire’ position) 
operate and allow the burners to go 
on control. 


If flame-failure occurs, the pilot 
valve and main valve close, the con- 
trol valve closes to ‘ low-fire’ position, 
and the alarm signal is given. 





©. PUSH-BUTTON 

FE. FLAME EYE 

LT. IGNITION TRANSFORMER 
MSV MAIN SOLENOID VALVE 


PSV. PILOT SOLENOID VALVE 
C.M. CONTROL MOTOR 
A ALARM 


A typical installation with five burners. 
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The Series 704 flame controller. 


Students’ Meals 


Continued from page 96 
very on the first floor for the College 
Hall. In addition to a 24-ft. service 
counter with a 10-ft. hot section and 
tea and coffee set, other cooking facil- 
ities include a 5172 Stratford range 
and a 270 pattern Savoy griller. 

There are separate serveries for 
morning coffee, afternoon tea and 
snacks to the coffee room on the 
ground floor and to the senior room 
on the second floor. 

Kitchen in the Women’s Hall of 
Residence caters for 250/300 students, 
and serves breakfasts, lunches and 
dinner. Service from kitchen to din- 
ing hall is planned via a servery in 
which is installed a Delamere service 
counter approximately 23 ft. long with 
12-ft. hot section with infra-red serv- 
ing shelf above, cold service section 
and tea and coffee section. 

Apparatus, by Radiation Catering 
Equipment, includes : — 

1—3 oven Mayfair range 

1—Keswick steamer 

1—2051 Lune vegetable boiler 

1—18/2051 Lune dual purpose 
boiler 

1—6 ft. Delamere hotcloset for 
service from kitchen through 
hatchway to servery 

1—Single pan fish fryer with 
centre division. 

The separate pastry kitchen has a 
30/2 Confector pastry oven, 4180 


boiling table and gas-heated proving 
oven. 
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INDUSTRIAL 


GAS 


ENGINEERING 


Three volumes of theory and practical application 


by H. P. LUPTON B.Sc., A.R.1.C., M.Inst.Gas E. 


Industrial Gas Engineer, lately of the North Western Gas Board 


VOL | GENERAL @ VOL 2 COMMERCIAL @ VOL 3 INDUSTRIAL 


comprising in total 856 pages, including 9 plates, 211 diagrams and 93 tables. 
Send a postcard for interesting descriptive leaflet and reprint of complete 12-page contents list to 
WALTER KING LTD., || BOLT COURT, FLEET STREET, LONDON, EC4 








Eulaind fvewe ... THE NEW 


SMOKELESS AND ODOURLESS INCINERATOR 
AUTOMATIC GAS DISPOSER 


DESTROYS Simply drop in the waste, 
ALL close the lid, set knob to lock 


position, turn dial to desired 
COMBUSTIBLE 


setting. There is no chance 


REFUSE, wet or dry, of forgetfully opening the lid 


without Smoke ..+.and no smoke or ashes 
| can ever escape. All the 
or Smell. action is safely locked inside. 


COMPLIES WITH RADIANT - 
SMOKE ABATEMENT e HEATING 
REGULATIONS LIMITED 


Radiant Works, Barnsbury Park, N.1!. Tel: NORth 1677 
GEORGE WILSON GAS METERS LTD. 


Subsidiary HEAD OFFICE SOUTHERN OFFICE NORTHERN OFFICE 


Company of : FOLESHILL ROAD, ASLETT STREET, BEDE TRADING ESTATE, 
COVENTRY. WANDSWORTH JARROW, CO. DURHAM 


TEL.: 88655 TEL.: VAN 4/21 TEL.: JARROW 897161 








